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1. LVTRODUCTION 

1.1 General 

This report  on Data Display and Transmission f o r  the f i r i n g  rooms of 

Launch Complex 37 is submitted i n  response t o  Task C, subtasks 1, 2, and 3 

of Contract No, NAS10-2009, as  amecded, between NASA-KSC and luielpar, Inc. 

The remaining three t a s k s  under t h i s  contract  a r e  covered i n  the fo l -  

lowing three separa te ly  bound final reports :  

Volume I, Task A -- Sensor Selection and Location f o r  Apollo h e 1  Transfer and 

Tanking Sys tem 

Volume 11, Task B -- Ultrasonic Leak Detectors f o r  Cryogenics and Gases 

Volume IV, Task D -- Measurements of Incident and Reflected W and I R  

Electromagnetic Background a t  Saturn C W p l W r  37. 

1 , 2 Background 

Under a previous contract1 with t h e  Safe ty  Office, KSC, Melpar, Inc., 

developed a concept f o r  a comprehensive d isp lay  system f o r  hazards associated 

with LC-39 and the Merr i t t  Island l b d u s t r i a l  Area. The display system in -  

cluded a master display located within the LCC, and subsidiary displays i n  

both f i r i n g  rooms and i n  t h e  i n d u s t r i a l  a rea  firehouse.  

A s  the  proposed hazards monitoring system f o r  LC-39 progressed from 

concept through coordination and p r o j e c t  approval, c e r t a i n  modifications t o  

the  o r i g i n a l  working hypotheses became evident. Perhaps foremost among the 

changes was the t ransfer  of r e s p o n s i b i l i t y  f o r  the master display and the  

f i rehouse display from the Safety Office t o  o ther  operating and/or support 

1, Volume 11, Design Specifications,  System f o r  Detecting, Monitoring, D i s -  
playing, and Recording Hazardous Operation Information, NASA Contract No. 
N A S  10-1420, September, 1964. 
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groups, 

t he  summary consoles loca t ed  i n  the two f i r i n g  rooms. 

as t h e  Operations Sa fe ty  Consoles (OX) and w i l l  be manned during checkout and 

As a r e s u l t ,  the  Sa fe ty  Office is now primari ly  concerned only with 

These a r e  designated 

launch by personnel of t h e  Operations Safety Branch. 

d i r e c t  design r e s p o n s i b i l i t y  f o r  the former consoles r e s ides  with t h e  Safety 

Office, i n  Melpar's judgment t h e  portions of t he  d i sp lay  system presented i n  

reference 1 f o r  which sensors and instrumentation w i l l  be provided s t i l l  

r ep resen t  a v a l i d  and e f f i c i e n t  means f o r  ind ica t ing  the s t a t u s  of p o t e n t i a l  

hazards . 

Although no f u r t h e r  

b 



2, DATA DISPLAY -- OPERATIONS SAFETY CONSOLE (0%) 

From discussions with cognizant persomel  a t  KSC, it as detem-ined that, 

t h e  primary functional respons ib i l i ty  of the  Operations Safety Office is  t h a t  

of assuring t h e  safety of personnel who w i l l  be working on the pad during 

preparation f o r  launcho Therefore, the  a b i l i t y  t o  communicate quickly, di- 

rectly,  and unequivocally with a number of report ing s t a t i o n s  assumes major 

importance. Provision f o r  performing t h i s  function i n  a very  f l e x i b l e  man- 

ner  is  provided on the  right-hand console of the three provided the Safe ty  

Officer ( f i g u r e s  1 and 4) In  addition t o  receiving information on the  s t a t u s  

of personnel, there  exists a need f o r  t h e  s a f e t y  o f f i c e r  t o  b e  informed, a t  

l ea s t  on a summary basis,  immediately and automatically of the  presence o r  

absence of emergency conditions e x i s t i n g  within the ground support equipment 

and/or the spacecraft ,  

o r  s ta tus  console ( f igure  2), 

These da ta  are  presented i n  summary form on the l e f t ,  

The center  console, labeled Display ( f i g u r e  3 ) ,  

provides four t e lev is ion  monitors with which the Safety Off icer  can be apprised 

of s i t u a t i o n s  under surveil lance by the Operational TV (OW) system, I R  and 

W TV, and the  Meteorological Information Display System (WIDS). 

2.1 Excluded Elements of the  OSC 

Certain end instruments, display elements, and control  funct ions t h a t  

have customarily been provided i n  t h e  ensemble included on the OSC have now 

been i n t e n t i o n a l l y  eliminated, There are  severa l  reasons f o r  t h i s ,  namely, 

reassignment of prime respons ib i l i ty  f o r  the funct ion t o  another group,; con- 

s idera t ion  of the l o g i s t i c s  of i n s t a l l i n g  and maintaining c a l i b r a t i o n  of an 

instrument t h a t  is  e s s e n t i a l  t o  and c lose ly  monitored by another organization 

o r  individual (such as the SRO); and re-evaluation of the r e a l  need of the 
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Operations Safety Officer (OSO) f o r  decision-making and act ion on the infor- 

Eation presented. 

Specif ical ly  excluded a t  t h i s  time are  de ta i led  meteorological condition 

data  ( o t h e r  than t h a t  presented v i a  MIDS), the  condition of the f u e l  disper- 

sion systems, EEM f i r i n g  voltage, missi le  fue l ing  s ta tus ,  and ign i t ion  per- 

mission. Also, there  is  no d i r e c t  c a p a b i l i t y  f o r  operating the paging 

system. 

2,2 Sta tus  Panel 

The upper left-hand corner of the s ta tus  panel presents  b a s i c  infoma- 

t ion  on wind v e l o c i t y  and direction a t  the pad. This information can be of 

g r e a t  u t i l i t y  t o  the  OS0 i n  generating evacuation ins t ruc t ions  i n  the event 

of f i r e  o r  leak of hypergolic propellants and a l s o  helps i n  assessment of 

danger t o  personnel working on the Launch Umbilical Tower and Arming Tower. 

On the upper right-hand corner a r e  a s e r i e s  of pad t r a f f i c  control  sig- 

n a l  actuators,  The OSC for e i t h e r  f i r i n g  room controls  the t raff ic  s i g n a l s  

f o r  i ts  pad. The buttons should be al ternate-act ion switches t h a t  glow i n  

the  same color  as the  s i g n a l s  t h a t  they actuate. Switching l o g i c  i s  such 

t h a t  only one color  can be illuminated a t  a t h e .  

operates i n  an analogous manner. 

act ivate/deact ivate  pushbuttons for t h e  ensemble of b l a s t  gages and recorders 

The beacon pushbutton 

Just  below the  t r a f f i c  control  s igna ls  a re  

loca ted  around the  pad area.  

Located beneath the foregoing controls  and indicators  are a series of 

s t a t u s  and/or condition indicators,  The funct icns  monitored by t h i s  bank are 

n o t  subjec t  t o  the d i r e c t  control of t h e  OSO, b u t  knowledge of t h e i r  s t a tus  

is e s s e n t i a l  t o  h i s  functions. The groups labeled Apollo, LEM, and Stage 
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$tams indica te  condition of the  Launch Escape System, Master Event Sequence 

Control ler ,  f i r s t - s t age  ign i t ion  system, and the Command Destruct Receiver, 

The group labe led  F a c i l i t y  Status shows t h e  condition of many c r i t i ca l .  

The l a b e l s  on the  individual  in- elements of t h e  ground support  equipment, 

d i ca to r s  are  s e l f  explanatory, and, taken together  represent,  i n  summary form, 

an adequate d isp lay  of support equipment conditions a f fec t ing  operat ional  

safety, 

t he  OS0 is a l e r t e d  t o  the  f a c t ,  

locat ion,  s ize ,  and c r i t i c a l i t y  of t h e  condition by telephone inquiry of 

t h e  Master Hazards MonitoringConsolc i n  t he  Complex Control Center (CCC), o r  

t h e  operator  of the Hydrogen Fire  Monitoring Console, i f  the former console 

is not implemented as shown i n  reference 1, o r  he may "tune i n "  on a su i t -  

able  channel of the Operational Intercom (OIC) t o  hear  whatever discussion 

of the  problem is i n  progress between individuals  required t o  take act ion 

t o  inves t iga te  and control  t h e  f i r e  and t o  p ro tec t  the f a c i l i t y ,  S t i l l  

another source of information t o  the  OS0 is the  OTV on the center  console, 

f o r  it is reasonable t o  expect tha t ,  within a shor t  in te rva l ,  t he  operators 

of t he  IR/W f i r e  detect ion Tv cameras w i l l  have t r a ined  t h e i r  equipment on 

the  source of the  f i r e .  

he can then take whatever measures are necessary t o  p r o t e c t  personnel and 

can, i n  consul ta t ion with the RSO, make recommendations t o  the  SRO, 

worthy of note tha t ,  based on planning documents dated October 1964, all t h e  

conditions displayed i n  the  F a c i l i t y  S ta tus  Group a re  actuated by a l a r m  

systems t h a t  are a l ready provided by the  equipment being monitored, 

no modifications o r  additions t o  ex i s t ing  systems are  needed t o  provide the  

s t a t u s  information t h a t  w i l l  be provided the  OSO, 

In  t he  event of an abnormal o r  hazardous condition, such as H2 f k e ,  

He may obtain addi t iona l  information on the  

Following assessment of t h e  s i t u a t i o n  by the OSO, 

It is 

That is, 

11 
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2.3 Communications Panel 

As s t a t e d  previously, the  OS0 w i l l ,  i n  the course of h i s  uork, be 5x1 

almost constant communication w i t h  various guard s ta t ions ,  tower locat ions,  

and f a c i l i t i e s .  

f l e x i b l e  and extensive communications f a c i l i t y .  The right-hand panel of the  

OSC provides t h i s  function i n  the following manner: 

i za t ions ,  etc,, t h a t  are known t o  be i n  need of f requent  communications with 

the  OS0 a r e  provided with d i r e c t  l i n e s  o r  "green phone" f a c i l i t i e s  t o  the OSC, 

These f a c i l i t i e s  are displayed and control led by means of the three  double 

Therefore, it i s  e s s e n t i a l  t h a t  he be provided w i t h  a highly 

a l l  of the sites, organ- 

rows of pushbuttons and associated volume controls and switches. 

I n  order t o  communicate w i t h  any desired f a c i l i t y ,  the OS0 plugs i n  

e i t h e r  t h e  telephone handset shown i n  f i g u r e  4 o r  a combination headset- 

microphone t h a t  is  supported by h i s  head and shoulders, 

depress, f o r  example, the  dispensary button. 

phone a t  t h e  dispensary t o  r i n g  while the dispensary button on the OSC would 

f lash .  When the telephone w a s  answered, the  button would glow continuously, 

If t h e  OS0 were t o  wish t o  place the cal l  on 'tholdll while he conversed else- 

where, he would depress t h e  adjacent dispensary hold button, The c a l l  would 

then be held and t h i s  condition indicated by t r a n s f e r  of glow from "Dispen- 

s a r y f t  t o  corresponding '*Hold. 1t 

The OS0 then would 

This would cause the green 

If the  OS0 wished t o  monitor ( b u t  no t  speak t o )  several  of h i s  green 

phone c i r c u i t s ,  he could move the toggle switch corresponding t o  those cir-  

c u i t s  up one posit ion,  t o  llHeadset,tl. and then depress t h e  desired buttons 

above these switches. Whenever any conversation was present  on those c i r -  

c u i t s ,  the  OS0 would hear it, but would not i n t e r r u p t  it with h i s  own speech. 

12 



Durkg occzaicns when t h e  OS0 was away from h i s  sea t ,  o r  €or  some reason was 

not  wearing earphones, he could t r a n s f e r  ii1 ehaiinels -q t o  a londspeaker on 

the  communications console, 

f o r  any channel is i n  t h e  upper posit ion,  

This t r a n s f e r  is e f f e c t e d  when the  toggle switch 

The incoming conversation on t h a t  

row and column is  then passed through t h e  speaker amplifier f o r  which power 

and master volume controls  are provided at  the  upper l e f t  of t h e  console. 

The r e l a t i v e  volume of each channel being f e d  t o  t h e  speaker m a y  be control led 

by an associated potentiometer below the  channel cont ro l  pushbuttons, 

The communications panel provides f a c i l i t i e s  not  only for control l ing 

"green phone't c i r c u i t s ,  bu t  a l s o  for using other  c i r c u i t s ,  such as t h e  

administrative phone, the OIC, and radio communications, These a re  se lec ted  

i n  an i d e n t i c a l  manner t o  t h e  former c i r c u i t s ,  When the O I C  is se lec ted  by 

pushbutton, the conventional ro ta ry  switches associated with the O I C  are  

avai lable  t o  s e l e c t  the desired channels of the OIC, which are entered i n t o  

the  mixed audio l i n e s .  

Also provided are a VU meter and volume cont ro l  f o r  t h e  speech amplif ier  

feeding t h e  rad io  l ink ,  During c r i t i c a l  times and/or the  occurence of cr i t -  

i ca l  events, a recorder m a y  be connected t o  t h e  mixed audio l i n e s  by depres- 

s ing  the  ItRecorderIl pushbutton. Operation of t h e  recorder is  signaled by a 

continuous glow of the recorder pushbutton, Malfunctions, such as out  of 

tape, e tc , ,  a re  signaled by in te rmi t ten t  f lash ing  of t h i s  pushbutton, 

2,4 Display Panel 

The cont ro l  panel of the OSC contains f o u r  te lev is ion  monitors, These 

monitors provide the  OS0 with information from the  IR-W f i r e  detect ion TV 

system, weather b r i e f i n g s  from the MIX, and views of c r i t i c a l  areas  of the 

launch complex as provided by the OTV system. 



Although the  OS0 has no d i r ec t  cont ro l  of TV camera posi t ion,  he may 

request, v i a  h i s  communications panel, t h a t  p a r t i c u l a r  areas  of the  launch 

complex be covered, 

t he re  is the  p o s s i b i l i t y  t h a t  video crossbar  switches may be avai lable  a t  

the  d h t r i b u t i o n  center,  These switches would permit remote se lec t ion  of 

seve ra l  of the  many canera chains used a t  LC-39 by the  OS0 from h i s  consoleo 

Depending upon the design of the  TV d i s t r ibu t ion  system, 
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3 0  DATA TRANSMISSION SYSTm 

The control  and d isp lay  Pmctions described above require,  f o r  t h e  rnost 

par t ,  t h e  serv ices  of a digital .  data transmission system having a s ingle  

b i t  p e r  message. 

d i rec t ion  and velocity,  which require very low bandwidth analog data; the TV 

monitors , which require video bandwidth analog data; and the interphone sys tem 

which requires  voice bandwidth analog data plus  s ignal ing data  indicat ing 

both ringing and connection, The l a t t e r  system is highly spec ia l ized  and 

falls  within a technical  a r e a  having considerable background. 

The only exceptions a r i s e  i n  the indicators  of pad wind 

The data  transmission system needed t o  operate the on-off ind ica tors  

can assume many forms, the b e s t  form being t h a t  which provides t h e  needed 

service a t  a minimum of cost ,  f o r  technical  cons t ra in ts  a re  minimal ,  

pears l i k e l y  t h a t  if many of the  s igna ls  appearing on the OSC are used a l s o  

a t  o ther  consoles, decoding functions should be performed i n  the  Master 

Hazards display area i n  the CCC, and the s igna ls  passed t o  a l l  f i r i n g  room 

displays via  hard wire, 

It ap- 

The general. scheme f o r  transmitt ing instrumentation data  from the pad 

t o  the U C  has been prepared by the Engineering Support Division and is shown 

i n  a s e t  of drawings ident i f ied as FS329H-0105, dated 25 January 19659 These 

drawings show a general  scheme f o r  both the wideband TV d i s t r i b u t i o n  system 

and f o r  t h e  narrow bandwidth detectors  such as would be used f o r  warning 

o f  gas leaks,  
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40 SUMMARY 

The r e s u l t s  of the study and review of the Hazards Nonitoring Data D i s -  

p lay  and Transmission System Requirements can be summarized as followso 

(a) Portions of t h e  display system presented i n  Volume 11, Report on 

NASA Contract No, NAS 10-1420, September 1964, st i l l  represent a v a l i d  and 

e f f i c i e n t  means of indicat ing the s t a t u s  of p o t e n t i a l  hazardso 

(b)  Detailed meteorological condition data (o ther  than t h a t  presented 

v i a  MIDS), the  condition of t h e  f u e l  dispersion system, EBW f i r i n g  voltage,  

and ign i t ion  permission can be excluded from the OSC, 

(c)  No modifications or additions t o  ex is t ing  systems a r e  needed t o  

provide s igna ls  f o r  the status information t h a t  w i l l  be provided the OSO. 

It is e s s e n t i a l  t h a t  the OS0 be provided with a highly f l e x i b l e  (d)  

and extensive communications f a c i l i t y .  

( e )  Four te lev is ion  monitors a r e  required t o  provide the  OS0 with  

information from f i r e  detection systems, weather br ief ings,  and c r i t i c a l  

areas of the  launch complex. 


